A macroscopic framework to model heat transfer in materials and composites, subjected to physical degradation, is proposed. The framework employs the partition of unity concept and captures the change from conduction-dominated transfer in the initial continuum state to convection and radiation-dominated transfer in the damaged state. The underlying model can be directly linked to a mechanical cohesive zone model, governing the initiation and subsequent growth and coalescence of micro-cracks. The methodology proved to be applicable for quasi-static, periodic, and transient problems.
List of Symbols Latin Symbols
A Area (m 2 ) A i Amplitude of the periodic temperature fluctuation on the inner wall surface (K) B Matrix containing the derivatives of the finite element shape functions (m −1 ) c Specific heat capacity (J/(kg K)) C b Black body constant (W/(m 2 K 4 )) e
Emission factor F T Temperature factor h i , h e Heat transfer coefficient (indoor, outdoor) (W/(m 2 K)) Coupled hygro-thermo-mechanical processes are the main cause of physical degradation of porous (building) materials, they are a determining factor in many biological and chemical processes, and they are prevalent in various geophysical applications, like underground storage of nuclear or hazardous waste and geothermal energy extraction. Thermo-mechanical behavior is of importance in the design of micro-electronic devices, especially regarding the connections between materials with different thermal properties. A proper understanding of thermal transport processes in porous media with inclusions, such as fractures or material interfaces, is therefore indispensible.
